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STATEMENT OF BASIS 
 

SPACE LAUNCH COMPLEX 15 
SOLID WASTE MANAGEMENT UNIT NO. 30 

45TH SPACE WING 
CAPE CANAVERAL AIR FORCE STATION 

BREVARD COUNTY, FLORIDA 

PURPOSE OF STATEMENT OF BASIS 
 
This Statement of Basis (SB) has been devel-
oped in order to inform the public and give the 
public an opportunity to comment on a  
proposed remedy to clean up contamination at 
Space Launch Complex 15 (SLC-15).  The 45th 
Space Wing (45th SW) installation restoration 
program (IRP) team, consisting of United 
States Air Force (USAF), United States  
Environmental Protection Agency (USEPA), 
the State of Florida Department of Environ-
mental Protection (FDEP), the U. S. Army 
Corps of Engineers (USACOE), and various 
environmental consulting firms personnel, have 
determined that the proposed remedy is cost 
effective and protective of human health and 
the environment.  However, prior to implemen-

tation of the  
proposed remedy, 
the 45th SW IRP 
team would like to 
give an opportunity 
for the public to 
comment on the 
proposed remedy.  
At any time during 
the public comment 
period, the public 
may comment as 
described in the 
"How Do You  
Participate" section 
of the SB.  Upon 
closure of the  
public comment 
period, the 45th SW 
IRP team will 
evaluate all  

comments and issues raised in the comments 

and determine if 
there is a need to 
modify the  
proposed rem-
edy prior to  
implementation.  
 
WHY IS 
CLEANUP 
NEEDED? 
 
The results of 
the Remedial 
Investigation 
(RI) along with 
subsequent  
investigations 
indicated that 
several volatile 
organic com-
pounds (VOCs) 
attributed to  
industrial  
solvent use at 
the site (listed in 
Table 1) are  
present in the 
groundwater at 
concentrations 
that could be  
potentially 
harmful to  
human health.  
Also, polychlori-
nated biphenyls 
(PCBs) are  
present in the 
surface soils at 
concentrations 
that could be  

The Clean-up Remedy 
 
The proposed clean-up remedy 
for SLC-15 includes the follow-
ing components: 
 
• Steam and Iron Enhanced 

In-Situ Soil Mixing to  
remove the areas of high 
concentration VOC ground-
water contamination  
combined with Natural At-
tenuation of groundwater to 
remove low concentrations  
VOC contaminants through 
natural processes, primarily 
biodegradation. 

• Excavation and disposal of 
contaminated soils from 
beneath the concrete of the 
deluge basin and flume 
trench. 

• Implementation of institu-
tional controls designed to 
prevent exposure to site 
contaminants, these  
include: 
• Prohibition of residen-

tial development 
• Monitoring of ground-

water and surface  
water periodic to  
document water quality 
and contaminant levels 

• Posting warning signs 
on-site   

 
• A complete list of institu-

tional controls and other 
protective measures are 
found in the SLC-15 Land 
Use Control  
Implementation Plan 
(LUCIP).  

Brief Site Description 
 

SLC-15 is located in CCAFS 
on Intercontinental Ballistic 
Missile (ICBM) Road,  
approximately 0.5 miles 
west of the Atlantic Ocean 
and 1.75 miles east of the  
Banana River.  (See  
Figure 1).  SLC-15 was  
constructed in 1957 to  
support the USAF Titan I 
Missile Program.  Titan I 
missiles were reportedly 
launched from 1959 to 1962, 
and Titan II missiles were 
launched from 1962 to 1964.  
It is also reported that SLC-
15 was utilized as a waste  
disposal and burning facility 
from 1958 to 1972.   
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potentially harmful to a hypothetical future  
resident.  PCBs, trichloroethene (TCE),  
petroleum hydrocarbons (TPH), and arsenic are 
present in subsurface soil beneath the concrete 
deluge basin at concentrations that could be  
potentially harmful to human health. 
 
HOW DO YOU PARTICIPATE? 
 
The 45th SW IRP team solicits public review 
and comment on this SB prior to implementa-
tion of the proposed remedy as a final remedy.  
The final remedy for SLC-15 will eventually be 
incorporated into the Hazardous and Solid 
Waste Amendments (HSWA) Permit for Cape 
Canaveral Air Force Station (CCAFS). 
 
The public comment period for this SB and the 
proposed remedy will begin on the date that a 
notice of the SB’s availability is published in 
major local newspaper of general circulation.  
The comment period will end 45 days  
thereafter.  If requested during the comment  
period, the 45th SW IRP Team will hold a pub-
lic meeting to respond to any oral comments or 
questions regarding the proposed remedy.  To 
request a hearing or provide comments, contact 
the following person in writing within the 45-
day comment period: 
 
Mr. Jorge Caspary 
FDEP-Bureau of Waste Cleanup 
2600 Blair Stone Road, MS-4535 
Tallahassee, FL  32399-2400 
E-mail: jorge.caspary@dep.state.fl.us 
Telephone: (850) 921-9986 
 
The HSWA Permit, the SB, and the associated 
administrative file including the RI and  
subsequent reports will be available to the  
public for viewing and copying at: 
 
Environmental Management, CEV/ESC 
Facility 1638, Samuel Phillips Parkway 
Cape Canaveral Air Force Station, FL 
For public access call (321) 853-0965 
 
This information can be found on-line at http://
www.mission-support.org/45SW_IRP_EA 
 

The HSWA Permit, the SB, and SLC-15 Report 
summaries will be available for viewing and 
copying at: 
 
Central Brevard Library 
308 Forrest Avenue 
Cocoa, FL 32922 
  
To request further information, you may  
contact one of the following people: 
 
Ms. Teresa Green 
Environmental Restoration Element Chief 
45 CES/CEVR 
1224 Jupiter Street 
Patrick Air Force Base, FL  32925-3343 
E-Mail:  teresa.green@patrick.af.mil 
Telephone:  (321) 853-0965 
 
Mr. Jorge Caspary 
See previous contact information 
 
Mr. Timothy R. Woolheater, P. E.  
EPA Federal Facilities Branch 
Waste Management Division  
Sam Nunn Atlanta Federal Center 
61 Forsyth Street 
Atlanta, GA 30303-8960 
E-mail: woolheater.tim@epamail.epa.gov 
Telephone: (404) 562-8510 
 
FACILITY DESCRIPTION 
 
USAF established the 45th SW as the primary 
launch site for the Department of Defense  
aerospace programs.  Historically, the National 
Aeronautics and Space Administrations 
(NASA) also performed space launch related 
operations on the 45th SW property.  These  
operations have involved the use of toxic and 
hazardous materials.  Under the Resource  
Conservation and Recovery Act (RCRA) and 
the HSWA Permit (Cape Permit No. 
FL2800016121) issued by the USEPA, the 45th 
SW was required to perform an investigation to 
determine the nature and extent of  
contamination from Solid Waste Management 
Unit (SWMU) No. 30, SLC-15. 
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SITE DESCRIPTION AND HISTORY 
 
SLC-15 is located in CCAFS on Intercontinen-
tal Ballistic Missile (ICBM) Road, approxi-
mately 0.5 miles west of the Atlantic Ocean and 
1.75 miles east of the Banana River.  The site is 
bordered on the north and east by drainage  
canals, on the south by Space Launch Complex 
14 (SLC-14), and on the west by ICBM Road.  
 
SLC-15 was constructed in 1957 to support the 
USAF Titan I Missile Program.  Titan I  
missiles were reportedly launched from 1959 to 
1962, and Titan II missiles were launched from 
1962 to 1964.  It is also reported that SLC-15 
was utilized as a waste burning facility from 
1958 to 1972.  This apparent contradiction in 
the facility’s use correlates with other reports 
that state that SLC-15 was never used for active 
launch, although testing of launch vehicles may 
have occurred. 
 
During the operation of SLC-15 as a waste 
burning facility, fuels, solvents, and other  
liquids from various CCAFS and Kennedy 
Space Center (KSC) operations were openly 
incinerated in the concrete flume north of the 
launch stand.  After abandonment of waste 
burning operations in 1972, the flume trench/
deluge basin was used as an oil-water separator 
for bilge wastes and other liquids from 1973 
until approximately 1989. Additionally, a waste 
soil pile was once staged on the site, abutting 
the launch stand and in the flume trench. The 
blockhouse is currently used by base-
subcontractors in support of base operations.  
Access to the site is restricted to badged  
personnel authorized to enter CCAFS. 
 
It is suspected that the launch stand and other 
site support structures were painted with  
coatings that contained PCBs.  It is believed 
that the PCBs helped the paint withstand the 
extreme temperatures generated at launch time.  
Dispersion of paint chips that resulted from 
sand-blasting operations is believed to be the 
primary cause of surface soil contamination at 
the site.  
 

The USAF conducted the following  
investigations: 
• 1984:  A Phase I Records Search including  

records review, site reconnaissance, and  
interviews with knowledgeable personnel  
identified areas of concerns which war-
ranted further investigation.   

• 1985 - 1993:  A Phase II Confirmation/
Quantification investigation was conducted, 
followed by a Site Investigation (SI).  Dur-
ing these activities, groundwater, soil, sur-
face water, and sediment samples were col-
lected.  The SI recommended that an RI be 
conducted to assess the nature and extent of 
the contamination present at the site, and 
perform risk assessments to determine if 
the contamination is potentially detrimental 
to human or ecological health.  

• 1994 – 1997: An RI was performed,  
detailing the sampling and analysis of site 
soil, groundwater, surface water, and  
sediment.  These results were used to  
determine human health and ecological 
risks.  The human health risk assessment 
(HHRA) indicated that potential risk exists 
from the site’s groundwater, surface water, 
and soils.  Subsequent to the HHRA,  
additional data was collected and contami-
nant data for all media were re-screened 
against the Decision Process Document 
(DPD) screening criteria. Appendix L of 
the RI/FS identifies Contaminants of  
Potential Concern (COPCs) for all media. 
Subsequent human health risk management 
decisions were made based upon the DPD 
screening process. The ecological risk  
assessment (ERA) indicated that minimal 
site wide ecological risk exists at the site 
(Appendix J of the RI/FS).  Supplemental 
ERA data was presented to the Partnering 
Team in October 1998 and January 1999. 
The identified ecological risks were  
mitigated through subsequent soil and  
sediment removals (see below).  

• 1997:  A Test Remedial Measure (TRM) 
was performed to remove residual contami-
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SUMMARY OF SITE RISK 
 
As part of the RI activities, a Human Health 
Risk Assessment (HHRA) and an Ecological 
Risk Assessment (ERA) were conducted to  
estimate the health and environmental risks  
associated with the site-specific contamination.  
The risk assessments were performed in  
accordance with risk management decision 
processes established by the USEPA, FDEP, 
and the USAF at the time the RI was initiated.  
Subsequent to the HHRA and ERA, additional 
data was collected and all contaminated media 
were re-screened in accordance with the DPD. 
This re-screening  identified chemicals of  
potential concern (COPCs) that may impact site 
risk. However, a formal HHRA was not com-
pleted on this dataset. 
 
COPCs identified during the DPD data  
re-screening process are documented in  
Appendix L of the RI/FS and in the CMS.  
These include: 
 
• Groundwater:  benzene, chloroform,  

1,1-dichloroethene, cis-1,2-dichloroethene 
(DCE), trans-1,2-DCE, naphthalene,  
tetrachloroethene (PCE), trichloroethene 
(TCE), and vinyl chloride (VC). 

• Soil: aroclor 1248, 1242 & 1260 (PCBs), 
arsenic, chromium, DCE, PCE, thallium, 
total petroleum hydrocarbons (TPH), TCE, 
and xylene. 

• Sediment: acetone, barium, cadmium, chro-
mium, copper, 1,2-dichlorobenzene, DCE, 
lead, PCBs, trimethylbenzene, VC, and 
zinc. 

• Surface Water:  aluminum, barium, cad-
mium, chromium, iron, manganese, zinc, 
1,2-dichlorobenzene, 1,1-dichloroethene, 
carbon disulfide, methylene chloride, 
cis-1,2-DCE, and trans-1,2-DCE. 

 
Many of the compounds identified as COPCs in 
the RI/FS had concentrations below FDEP  
Contaminant Cleanup Target Levels (CCTLs) 
and other default risk based criteria.  Based 
upon Partnering Team decisions and the adop-
tion of FDEP CCTLs as site-specific cleanup 

nated soil and sediments found in the 
SLC-15 deluge basin and flume trench.  
The clean-up action resulted in the removal 
of approximately 1,150 tons of  
contaminated soil and sediment. 

• 2000-2001:  Interim Measures (IMs) were 
performed to remove site contamination 
(PCBs and metals) found in soil and sedi-
ment around the launch pad, flume trench, 
deluge basin and in the percolation pond.  
The clean-up action resulted in the removal 
of approximately 7592 tons of contami-
nated soil and sediment. The IM also  
included the removal of TPH, PCB, and 
thallium contamination from the two 
weathering pit areas at SLC-15.   
Additionally, native wood pulp mulch was 
applied in subsurface pits down gradient of 
the source areas.  The mulch provides a  
carbon source which enhances natural  
degradation of dissolved solvents found in 
the groundwater.  This treatment eliminates 
discharge of VOCs into adjacent surface 
water bodies. 

• 2001:  A Corrective Measure Study (CMS) 
was completed to identify and evaluate  
potential remedial alternatives for the  
releases of hazardous constituents that have 
been identified at the facility through the 
performance of various CERCLA and 
RCRA investigations.  The CMS recom-
mended Steam and Iron Enhanced In-Situ 
Soil Mixing to remove the high concentra-
tion areas of VOC groundwater contamina-
tion combined with Natural Attenuation of 
groundwater to remove low level VOC 
contaminants through natural processes, 
primarily biodegradation.  The CMS also 
recommended utilizing excavation and  
removal for contaminated soils that exist 
directly under the concrete of the deluge 
basin and flume trench.  These contami-
nated soils were not identified prior to the 
performance of the TRM and subsequent 
IMs. The implementation of IMs and TRM 
mitigated all other risks associated with 
soils, sediment, and surface water as  
compared to industrial exposure scenarios. 
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soils from the weathering areas were removed 
during the IM, effectively eliminating concerns 
associated with the previously mentioned  
metals and TPH.   
During the groundwater source area CMS, it 
was determined that the soils below several 
concrete structures were contaminated.   
Analytical results of the testing of this soil indi-
cated several constituents at concentrations 
above regulatory criteria.  These compounds 
include:  TCE, PCBs, and TPH.  These  
recently discovered soil contaminants will be 
removed to FDEP Industrial CCTLs as part of 
this proposed final remedy.  Several other  
compounds including PCE, DCE, and xylene 
were detected in the surface soil beneath the 
deluge basin, but maximum concentrations 
were less than the FDEP Industrial CCTL.  
These contaminants are therefore not shown as 
COCs in Table 1.  However samples collected 
for final delineation during the soil removal 
will be tested for these compounds to ensure 
that FDEP CCTLs, as well as leachability  
standards for subsurface soil are met by the 
cleanup.  Based on the residuals left in the site’s 
soil, a LUCIP will be established to limit the 
site to future industrial use.  
 
Sediment:  Results of the RI/FS indicated  
elevated concentrations in site sediments of 
several metals (barium, cadmium, chromium, 
copper, lead and zinc), DCE, VC, acetone, 
1,2-dichlorobenzene, chloroform, p-isopropyl-
toluene, 1,3,5-trimethylbenzene, and PCBs.  
These sediments were found within the site’s 
concrete flume trench/deluge basin and the  
associated drainage canal and percolation basin.  
In 1996, a TRM was performed, removing all 
the sediments from the concreted areas.   
Additionally, in 1999 an IM was completed 
within the drainage canal and the earthen basin 
area to remove PCB contaminants to levels 
deemed by the Partnering Team to be safe for 
ecological receptors (1.0 mg/Kg).  Based on 
these corrective actions, no unacceptable  
ecological risk remains at SLC-15 with regards 
to the site sediments.  
 
Surface Water:  Results of the RI/FS indicated 
elevated concentrations, above regulatory 
screening values, in site surface water of  

goals, many of the COPCs identified were not 
carried forward as chemicals of concern 
(COCs) in the CMS.  Additionally, Interim 
Measures already have been carried out to miti-
gate contamination in some instances.  This 
process is detailed for each media in the follow-
ing paragraphs. 
 
Groundwater: Results of the RI/FS indicated 
elevated levels of benzene, chloroform, 
1,1-dichloroethene, cis-1,2-DCE, naphthalene, 
PCE, TCE, and VC.  Following the RI/FS,  
extensive additional groundwater sampling was 
conducted during the CMS in order to ensure 
that the groundwater contamination was com-
pletely delineated.  This extensive delineation 
was needed to assure that potential groundwater 
remedies could be adequately assessed and  
designed to meet the site conditions.  During 
CMS delineation, maximum contaminant levels 
were refined and trans-1,2-DCE was also  
identified at levels in excess of FDEP CCTLs.  
Although initially identified as a COPC, subse-
quent investigation eliminated naphthalene as a 
concern. The maximum detection was 7 ppb 
which is less than the associated FDEP CCTL.  
It should also be noted that significant  
concentrations of Trichloro-1,2,2-
trifluoroethene (Freon 113) were detected under 
the concrete deluge basin during follow-on 
CMS delineation activities.  The concentrations 
in groundwater did not exceed the FDEP 
CCTL, so Freon 113 is not shown as a COPC 
on Table 1.  However , the presence of the 
Freon 113 has the potential to impact the  
effectiveness of the groundwater remedy 
around the deluge basin.  Therefore, Freon 113 
was considered during the remedy assessment 
and determination process and will be  
addressed within the final remedy.  
 
Soil:  Results of the RI/FS indicated elevated 
concentrations of thallium, chromium, TPH, 
and PCBs in the soils at SLC-15.  PCBs were 
identified around the launch stand, flume 
trench, and deluge basin.  The other constitu-
ents were found within two weathering areas on 
site.  PCB laden soils, identified prior to the 
CMS, were removed during an IM to concen-
tration levels deemed safe for an industrial  
setting, as established by FDEP CCTL.  All 
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Since a formal HHRA was not performed  
subsequent to the supplemental RI/FS and CMS 
investigations, any COPCs not mitigated 
through the performance of an IM and that  
exceeded FDEP CCTLs were carried forward 
as COCs. Table 1 lists the COCs present at the 
SLC-15. The first column lists the chemical 
name, the second column lists the maximum 
concentrations in applicable media present at 
SLC-15 (following all remedial activity to 
date), and the last column presents the clean-up 
level to be achieved at the site. 
 

Table 1— Cleanup Goals 

1 Clean-up levels are based upon FDEP CCTLs, Florida  
Administrative Code 62-777.  

2 COCs and Maximum Detected Concentrations based upon 
available groundwater monitoring well data, unless otherwise 
noted. 

3 Based upon 2001 DPT data. Not previously identified at 
SLC-15 site based upon monitoring well data. 

4 COCs and Maximum Detected Concentrations based upon  
existing soil contamination not previously removed during TRM 
or IM activities. 

5 Industrial Soil CCTL that will be used during the removal  
action. 

6 Residential Soil CCTL that must be met in order to receive  
approval for unrestricted land use.  For soils that remain  
following the removal action, land use controls will be applied 
based on this value in order to ensure that residential use  
scenarios do not occur. 

7 CCAFS Baseline Data Development Program (BDDP)  
background value. 

several metals (aluminum, barium, cadmium, 
chromium, iron, manganese and zinc), 1,2 
di-chlorobenzene, carbon disulfide, methylene 
chloride, and DCE.  Subsequent sampling and 
analyses did not re-confirm these findings.  The 
Partnering Team considered the positive effects 
associated with the aforementioned sediment 
IM and the placement of native wood pulp 
mulch, configured to treat groundwater prior to 
discharge to the canal, as corrective measures to 
address any surface water concerns.  No further 
action is warranted associated with the site’s 
surface water.  Potential surface waters impacts  
associated with the proposed final remedy are 
to be addressed in the design and  
implementation of the corrective action. 
 
WHAT ARE THE CLEANUP  
OBJECTIVES AND LEVELS? 
 
The remedial action objectives are to: 
1) Through an active remedy, remove a  

significant percentage of solvent source  
material that remains in subsurface,  
allowing cleanup of the remaining ground-
water plume in an acceptable timeframe 
(currently, 80% removal is a technically 
feasible percentage that is expected, based 
on predictive groundwater modeling to  
promote plume cleanup in a timeframe  
acceptable to the regulatory community. 
See Item 3, below for timeframe goals.) 

2) Following the source removal, protect  
humans from exposure to residual ground-
water contamination and prevent consump-
tion of groundwater from the shallow  
aquifer (where contaminant concentrations 
are higher than regulatory standards).  

3) Achieve final remedial goals for ground-
water (see Table 1) within 60 years of  
active remedy implementation 

4) Remediate site soils that exceed FDEP  
Industrial Soil Cleanup Target Levels and 
prevent unacceptable human contact with 
remaining site soils.  

The ultimate goal is to be protective of human 
health and the environment, but this final goal 
will be achieved in stages—first by implement-
ing the soil cleanup and the solvent “source” 
removal, then by monitoring and land use  
controls. 

Site-Related 
Chemicals of  

Concern (COCs) 

Maximum 
Detected 

Concentration 

 
Site-Specific  

Clean-up Level1  

GROUNDWATER2   

benzene 2.53 ug/L 1 ug/L 

chloroform 154 ug/L 5.7 ug/L 

1,1-dichloroethene 14.99 ug/L 7 ug/L 

PCE 8.83 ug/L 3 ug/L 

TCE 6,200 ug/L 3 ug/L 

cis-DCE 126,000 ug/L 70 ug/L 

trans-DCE 8,500 ug/L 100 ug/L 

vinyl chloride 94,000 ug/L 1 ug/L 

SOIL4   

TPH 10,200 mg/kg 2,500 mg/kg5, 340 mg/kg6 

PCBs (total) 60.9 mg/kg 2.1 mg/kg5, 0.5 mg/kg6 

TCE 52.6 mg/kg 8.5 mg/kg5, 6 mg/kg6 
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required to measure the performance of the 
chemical oxidation system.   
 
Enhanced Bioremediation /Cometabolism:   
Enhanced bioremediation in the source areas  
(i.e. areas > 10 ppm of TCE) via an accelerated 
system using lactate and molasses.  The accel-
erated system would distribute the substrate via 
a closed-loop groundwater recirculation system 
with an automated substrate/nutrient feed  
system.  Horizontal wells would be utilized for 
the injection/extraction wells.  A passive  
system would distribute slow release edible oil 
throughout areas near the launch stand and  
deluge basin that have between 0.1 ppm and 10 
ppm of TCE in the groundwater.  The edible oil 
would be distributed via a direct push rig.  
Natural attenuation with groundwater  
monitoring would be most appropriate for 
reaching the established cleanup target levels in 
areas less than 0.1 ppm.  A pilot study would be 
required to determine the applicability of this 
technology for SLC-15.  Due to the levels of 
VOCs in the groundwater, acclimation of the 
appropriate microbial cultures may be limited.  
 
Steam and Iron Enhanced In-Situ Soil Mixing:  
Steam and iron enhanced in-situ soil mixing in 
the source areas (i.e. areas > 10 ppm of TCE).  
Steam enhanced in-situ soil mixing refers to the 
addition of steam and hot air during the mixing 
process, which volatilizes the contamination 
and captures it through a vapor extraction  
system.  Captured vapors are treated by  
activated carbon or are destroyed by catalytic 
oxidization.  Immediately following steam  
enhanced extraction, iron is added creating a 
reducing electrochemical environment that aids 
in the reductive dechlorination of remaining 
halogenated contaminants.  The source area 
soils are mixed using large diameter augers 
(LDA) in an overlapping pattern to ensure  
complete mixing of the treatment area.  The 
steam and air remove up to 80% of the source 
mass in about 2 hours after which time the iron 
powder is injected and mixed into the soil.  The 
iron powder remains behind and quickly  
removes all the free oxygen from the soil  
creating a reducing environment. Over the 

CLEANUP ALTERNATIVES FOR  SLC-15 
 
Clean-up alternatives are different combina-
tions of plans to restrict access, contain,  
remove, and to treat contamination in order to 
protect public health and the environment.  
Excavation is the only corrective measure  
considered for the contaminated soil beneath 
the flume trench and deluge basin. The soil 
cleanup goal for the removal will be based upon 
FDEP industrial Soil CCTLs.  A LUCIP will be 
prepared to ensure that future land use of 
SLC-15 remains industrial.  The clean-up alter-
natives considered for groundwater at SLC-15 
are summarized below.  The assembled alterna-
tives consist of source reduction technologies to 
remove 80% of the solvent “source” material 
(identified by TCE groundwater concentrations-
greater than or equal to 10 ppm), combined 
with Natural Attenuation of groundwater to  
remove low level concentrations of VOC  
contaminants through natural processes,  
primarily biodegradation. 
 
No Action: The No Action Alternative is  
included as a benchmark for the evaluation of 
other alternatives.  Due to the presence of  
contaminated media above acceptable regula-
tory levels, the No Action Alternative does not 
meet corrective measure objectives. Conse-
quently, additional consideration is not given to 
this alternative.  There is no cost associated 
with this alternative. 
 
In-situ Permanganate Injection:  This alterna-
tive is chemical oxidation via permanganate  
injections in the source areas (areas ≥ 10 ppm 
TCE in groundwater) near the launch pad and 
the deluge basin.  Permanganate applications 
are more promising than other oxidation  
methods, based upon its increased ability to re-
act with the contaminant mass and its 
increased removal efficiency.  A groundwater 
extraction system may be required to the north 
of the deluge basin contaminated plume and 
northeast of the launch pad contaminated plume 
to prevent discharge of permanganate solution 
to surface water bodies.  Natural attenuation 
with groundwater monitoring would also be  
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In order to effectively manage the site  
following implementation of corrective  
measures, the base would implement site  
specific controls and measures to prevent expo-
sure to hypothetical future residents to site 
soils.  Institutional controls would be  
implemented to limit the use of groundwater as 
a drinking water source.  The 45th SW, USEPA, 
and FDEP have entered into a Memorandum of 
Agreement (MOA), which outlines how  
institutional controls will be managed at the 
45th SW.  The MOA requires periodic  
inspections, condition certification,  
construction project coordination, and agency 
notification. .  Site specific details can be found 
in the SLC-15 Land Use Control  
Implementation Plan (LUCIP).  
 
EVALUATION OF REMEDY  
ALTERNATIVES 
 
Each cleanup alternative was evaluated to  
determine how each potential remedy would 
comply with the four threshold criteria for  
corrective measures.  The four threshold criteria 
for corrective measures are: 
 
• Overall Protection of Human Health and 

the Environment; 
• Attainment of Media Cleanup Standards; 
• Source Control ; and  
• Compliance  with Waste Management 

Standards. 
 

The threshold criteria are used to determine if a 
remedial alternative meets the minimum  
requirements for consideration.  If the proposed 
alternative fails to satisfy any of the threshold 
criteria, it is eliminated from consideration.   
Table 2 illustrates the evaluation of the five 
proposed remedial alternative proposed in the 
CMS. 
 

course of a few months, most of the remaining 
chlorinated VOCs are reductively removed 
from the treatment area.  Natural attenuation 
with groundwater monitoring would occur to 
measure the performance of the in-situ soil 
mixing system.  
 
Excavation with Offsite Disposal:  Excavation 
with offsite disposal in the source areas  
(i.e. areas > 10 ppm of TCE).  Prior to  
excavation, sheet piling or a Waterloo Barrier 
would be driven into the ground surface to form 
an impermeable barrier around the source area.  
An estimated 1000 linear feet of sheet pile 
would be required for the two source areas at 
SLC-15.  After the barriers are in place, con-
taminated soil and groundwater would be  
excavated from the subsurface via heavy  
construction equipment and pumping opera-
tions.  Groundwater would be treated on-site 
via air stripping followed by carbon adsorption, 
and the treated effluent would be discharged to 
infiltration galleries.  Assuming a continuous 
operation for three months and a flow rate of 40 
gallons per minute, approximately 5 million 
gallons of water will be treated.  Excavated 
soils would be stockpiled and dried, then trans-
ported to the appropriate landfills and recycling 
facilities for disposal.  The excavation area 
would be back-filled with clean soil, and all 
sheet piling would be removed from the subsur-
face.  Natural attenuation with groundwater 
monitoring would occur following excavation.  
 
Excavation with On Site Treatment via Low 
Temperature Thermal Desorption (LTTD):  
Excavation with on-site LTTD in the source 
areas (i.e. areas > 10 ppm of TCE). Excavation, 
dewatering, and groundwater treatment would 
be performed in the same manner as excavation 
with offsite disposal.  Soils would be stockpiled 
for on-site treatment.  A front-end loader would 
be used to transport contaminated soil to the 
LTTD unit for thermal treatment.  Treated soil 
would be stockpiled on-site until back-filled 
into the excavation area. Natural attenuation 
with groundwater monitoring would occur  
following excavation.  
 



In accordance with RCRA Section 7004(b), this Statement of Basis summarizes the proposed remedy for CCAFS SLC-15.  For detailed information, consult the 
SLC-15 RI/FS Report which is available for review at the 45th SW Environmental Management Office (See “How Do You Participate”) or on-line at  
http://www.mission-suppport.org/45SW_IRP_EA. 

The fourth alternative (Steam and Iron En-
hanced In-Situ Soil Mixing) meets the  four 
threshold criteria for corrective measures and is 
the best balance of practical, technical, and  
economic factors among the suitable  
alternatives. 

 
LAND USE CONTROLS AGREEMENT 
 
By separate MOA dated 23 December 1999, 
with USEPA and FDEP, CCAFS, on behalf of 
the Department of the Air Force, agreed to  
implement base-wide, certain periodic site  
inspection, condition certification, and agency 
notification procedures designed to ensure the 
maintenance by installation personnel of any 
site-specific land use controls deemed  
necessary for future protection of human health 
and the environment.  A fundamental premise 
underlying execution of that agreement was that 

Table 2— Evaluation of Remedy Alternatives-

The No Action (Alternative 1) and the  
Enhanced Bioremediation (Alternative 3)  
options fail to meet the threshold criteria.  Each 
of the remaining cleanup alternatives was 
evaluated against the five corrective action  
balancing criteria to determine the preferred  
final remedy.  The five balancing criteria for 
corrective measures are: 

• Long term reliability and effectiveness; 

• Reduction in the toxicity, mobility, or 
volume of wastes; 

• Short term effectiveness; 

• Implementability; and 

• Cost 
 

The balancing criteria are used to focus the  
selection of a remedial alternative on a final 
remedy that considers practical, technical and 
economic factors.  Each balancing criterion was 
given a scoring range of 0 to 5.  Table 3  
illustrates the evaluation of the three  
alternatives. 

  Alt 2 Alt 4 Alt 5/6 

Balancing 
Criteria 

Acceptable 
Value 
Range 

Chemical 
Oxidation 
KmnO4 

Steam and 
Iron / Soil 

Mixing 

Excavation 

Long term 
reliability 
and effec-
tiveness 

0-5 3 5 5 

Reduction 
in the tox-
icity, mo-
bility, or 
volume of 
wastes 

0-5 3 4 3 

Short term 
effective-
ness 

0-5 3 4 5 

Implement-
ability 

0-5 3 3 1 

Cost 0-5 4 3 0 

Total 
Score 

0-25 16 19 14 

Table 3— Remedy Selection Based on Balancing Criteria 

  Alt 1 Alt 2 Alt 3 Alt 4 Alt 5 / 6 
Threshold 
Criteria 

Acceptable 
Values 

No  
Action 

Chemical 
Oxidation 
KmnO4 

Enhanced 
Bioreme-
diation 

Steam 
and Iron 

Soil  
Mixing 

Excavation  

Overall 
Protection 
of Human 
Health 
and the 
Environ-
ment 

Yes / No Yes Yes Yes Yes Yes 

Attain-
ment of 
Media 
Cleanup 
Standards 

Yes / No No Yes No Yes Yes 

Source 
Control 

Yes / No No Yes Yes Yes Yes 

Compli-
ance with 
Waste 
Manage-
ment 
Standards 

Yes / No Yes Yes Yes Yes Yes 

Overall  No Yes No Yes Yes 
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allow for the naturally occurring biodegradation 
process observed at the site (and predicted with 
base groundwater models), to be sufficient at 
reducing groundwater concentrations to below 
regulatory standards in a reasonable time frame.  
The long-term monitoring will be used to assess 
and document reduction in contaminant  
concentrations to the cleanup goals.  The  
Institutional controls will also prevent exposure 
to contaminants prior to the cleanup levels  
being achieved.  The proposed remedy meets 
the four general standards for corrective  
measures and best balances the practical,  
technical and economic factors that must be 
considered. 
 
NEXT STEPS 
 
The 45th SW IRP team will review all  
comments on this SB to determine if the  
proposed remedy needs modification prior to 
implementation and prior to incorporating the 
proposed remedy into the CCAFS HSWA  
permit.  If the proposed remedy is determined 
to be appropriate for implementation, then the 
final remedy will be implemented as follows: 
1) contaminated soils from beneath the  

concrete of the deluge basin and flume 
trench will be excavated and disposed of 

2) Steam and Iron Enhanced In-Situ Soil  
Mixing will be implemented to address the 
solvent “source” material (areas were TCE 
in groundwater is greater than or equal to 
10 ppm—the 2 areas of the site where 
groundwater contamination is most  
concentrated) 

3) Natural Attenuation of remaining ground-
water contamination to remove low level 
VOC contaminants through natural  
processes 

Land Use Controls will be implemented  
concurrent with Natural Attenuation to prevent 
residential land use scenarios at the site and to 
restrict groundwater contact and consumption.  
The Land Use Controls will also ensure that the 
groundwater plume does not impact surface  
water quality in canals at SLC-15.  A Land Use 
Control Implementation Plan will be developed 
to incorporate the institutional controls at this 
site into the MOA. 

through the USAF’s substantial good-faith 
compliance with the procedures called for 
therein, reasonable assurances would be  
provided to the USEPA and FDEP as to the 
permanency of those remedies which included 
the use specific land use controls. 
 
Although the terms and conditions of the MOA 
are not specifically incorporated or made  
enforceable herein by reference, it is under-
stood and agreed by the USAF, USEPA, and 
FDEP that the contemplated permanence of the 
remedy reflected herein shall be dependent on 
CCAFS’s substantial good-faith compliance 
with the specific land use control maintenance 
commitments reflected therein.  Should such 
compliance not occur or should the MOA be 
terminated, it is understood that the protective-
ness of the remedy concurred in may be  
reconsidered and that additional measures may 
need to be taken to adequately ensure necessary 
future protection of human health and the  
environment. 
 
WHAT IMPACTS WOULD THE 
CLEANUP HAVE ON THE LOCAL  
COMMUNITY? 
 
There would be no impacts to the surrounding 
communities because groundwater underlying 
the site is not used for potable water at the 45th 
SW.  The Steam and Iron Enhanced In-Situ Soil 
Mixing combined with Natural Attenuation  
includes administrative actions to limit the use 
of groundwater until cleanup levels have been 
reached.  Additionally, residential use of the 
SLC-15 is not occurring nor is it expected in 
the near future.  As long as CCAFS remains an 
active gateway for the aerospace industry, a 
residential land use scenario for SLC-15 will 
not occur. 
 
WHY DOES THE 45th SW  
INSTALLATION RESTORATION  
PARTNERING TEAM RECOMMEND 
THIS REMEDY? 
 
The team recommends the proposed remedy 
because an efficient process is needed to reduce 
solvent “source” material (high VOC concen-
trations in groundwater) at SLC-15 in order to 
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Facility Description       
Space Launch Complex 15 (SLC-15), Solid Waste Management Unit 30 (SWMU No. 30), is 
located  approximately 0.5 miles west of the Atlantic Ocean and 1.75 miles east of the Banana 
River in the central sector of Cape Canaveral Air Force Station (CCAFS), Florida.  SLC-15 
was constructed in 1957 for the United States Air Force (USAF) Titan I Missile Program.  Ti-
tan I missiles were reportedly launched from 1959-1962, and Titan II missiles were launched 
from 1962 to 1964.  SLC-15 was also utilized as a waste burning facility from 1958 to 1972. 
 
Location                        (Reference Site Map on last page of this document) 
                                        Site Plan Coordinate          Northing         Easting 

North                                      1514439.01      800604.56 
West                                        1513435.57      799786.75 
South                                      1512667.94      800875.48 
East                                          1513475.71      801422.36 

 
Objective  
Implementation of site-specific land use controls to protect against exposure to contaminated 
soil and shallow groundwater and to prevent consumption of the shallow groundwater. 

 
Land Use Controls (LUCs) to be Implemented:   
Administrative: 

• The property will be prohibited from residential or other non-industrial development 
without prior written notification to the Florida Department of Environmental  
Protection (FDEP) and the United States Environmental Protection Agency (USEPA) 
concerning the SWMU land use change.  Dependent on site conditions and the nature 
and intensity of the proposed land use change, additional site investigations and  
assessments could be required for the USAF.  Based on these analyses, additional re-
medial measures may be required prior to land use change. 

• Perform and document baseline LUC audit upon finalization of the Statement of  
Basis. 

LAND USE CONTROL IMPLEMENTATION PLAN 
 
 

SPACE LAUNCH COMPLEX 15 
SOLID WASTE MANAGEMENT UNIT 30 (SWMU NO. 30) 

45TH SPACE WING 
CAPE CANAVERAL AIR FORCE STATION 

BREVARD COUNTY, FLORIDA 
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• Perform and document quarterly LUC compliance inspections in accordance with 
45th SW LUC Operations Manual. 

• Perform, document, and report an annual audit on LUC implementation,  
maintenance, and compliance in accordance with the 45th SW LUC Operations  
Manual and the current CCAFS Corrective Action Management Plan (CAMP). 

• The property Land Use Control Implementation Plan (LUCIP) shall remain in effect 
until:  
a) Changes to applicable Federal and State risk-based clean-up standards occur 

which indicate site contaminants no longer pose potential residential risk; or  
b) Reduction in site contaminant concentrations to below Federal and State  

residential risk-based clean-up standards occurs. 
• In the event of property realignment, transfer, or re-use for non-industrial or non-

commercial purposes, assessment and remediation may be necessary to ensure that 
impacts to ecological receptors are not increased or to mitigate potential ecological 
impacts where residual contamination exists. 

 
Soil: 

• Soils will not be disturbed or moved during property development, maintenance or 
construction, without:  
a) USAF review, coordination, and approval of the proposed construction/

development plans via AF Form 103 (Base Civil Engineer Work Clearance  
Request), 332 (Base Civil Engineer Work Request), 813 (Request for  
Environmental Impact Analysis), or similar process; 

b) Ensuring proper engineering controls are in-place so that unauthorized release or 
disposal of the affected media does not occur. This includes conducting  
appropriate testing and developing a disposal plan in accordance with the LUC 
Operations Manual prior to off-site disposal; and 

c) Use of proper personal protection equipment by site workers, as  
determined by the project proponent’s occupational health and safety advisor. 

• The site will be posted with proper warning signs in accordance with the LUC  
Operations Manual and the CCAFS Hazardous and Solid Waste Amendments 
(HSWA) Permit. 

• The property will include fences or other similar control features to exclude  
trespassers in accordance with Base LUC Operations Plan. 

 
Groundwater: 

• The consumptive use of the site’s surficial aquifer groundwater will be prohibited. 
• Incidental consumption and dermal exposure to groundwater from the surficial  

aquifer will be prevented.  This will be addressed by the project proponent’s health 
and safety advisor. 

LUCIP 
SPACE LAUNCH COMPLEX 15 (SWMU NO. 30) 
CAPE CANAVERAL AIR FORCE STATION 
AUG 2002 
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• Groundwater will not be contacted, pumped, or discharged during property  
development, maintenance, or construction, without: 
a) USAF review, coordination, and approval of the proposed construction/

development plans via AF Form 103 (Base Civil Engineer Work Clearance  
Request), 332 (Base Civil Engineer Work Request), 813 (Request for  
Environmental Impact Analysis), or similar process; 

b) Ensuring proper engineering controls are in place so that unauthorized release or 
disposal of the affected media (groundwater) does not occur. This includes  
conducting appropriate testing and developing a disposal plan in accordance with 
the LUC Operations Manual prior to any pumping or discharge of groundwater; 
and  

c) Use of proper personal protection equipment by site workers, as  
determined by the project proponent’s occupational health and safety advisor.  

• USAF will institute a long term monitoring (LTM) program of groundwater in the 
surficial aquifer in accordance with an approved LTM work plan and the CAMP as 
part of the CCAFS HSWA Permit.  Reports will be submitted annually, along with 
revised work plan recommendations, until such a time as the relevant regulatory 
agencies agree that contaminant concentrations in groundwater no longer warrant 
LTM. 

• The site will be posted with proper warning signs in accordance with the LUC  
Operations Manual and the CCAFS HSWA permit. 

 
Statement of Basis:        
The Statement of Basis (SB) is currently being reviewed.  It is anticipated that the SB will be 
accepted/incorporated into the HSWA Permit, scheduled for issuance late in 2002. 
 
Additional Information:  

 
 
Pertinent Document Reference: 

Remedial Investigation / Feasibility Study, Space Launch Complex 15, SWMU No. 
30, O’Brien & Gere Engineers, Inc., September 1997. 

PCB Soil and Sediment Removal Interim Measure Report, Space Launch Complex 
15, SWMU No. 30, BEM Systems., November 2000. 

Corrective Measures Study, Rev 0, Space Launch Complex 15, SWMU No. 30, BEM 
Systems., June 2001. 

LUCIP 
SPACE LAUNCH COMPLEX 15 (SWMU NO. 30) 
CAPE CANAVERAL AIR FORCE STATION 
AUG 2002 
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Space Launch Complex 15 – Site Map 
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SPACE LAUNCH COMPLEX 15 (SWMU NO. 30) 
CAPE CANAVERAL AIR FORCE STATION 
AUG 2002 


	STATEMENT OF BASIS
	PURPOSE OF STATEMENT OF BASIS
	WHY IS CLEANUP NEEDED
	HOW DO YOU PARTICIPATE
	FACILITY DESCRIPTION
	FIGURE 1 - SITE MAP
	SITE DESCRIPTION AND HISTORY
	SUMMARY OF SITE RISK
	WHAT ARE THE CLEANUP OBJECTIVES AND LEVELS
	TABLE 1 - CLEANUP GOALS
	CLEANUP ALTERNATIVES FOR SLC-15
	EVALUATION OF REMEDY ALTERNATIVES
	TABLE 2 - EVALUATION OF REMEDY ALTERNATIVES
	TABLE 3 - REMEDY SELECTION BASED ON BALANCING CRITERIA
	LAND USE CONTROLS AGREEMENT
	WHAT IMPACTS WOULD THE CLEANUP HAVE ON THE LOCAL COMMUNITY
	WHY DOES THE 45TH SW INSTALLATION RESTORATION PARTNERING TEAM RECOMMEND THIS REMEDY
	NEXT STEPS

	LAND USE CONTROL IMPLEMENTATION PLAN

